methylation of the G-m_A-m_A-C sequence , which is possibly located near the 3'-end. Both processes take place in the cytoplasm.
In this paper we describe the determination of the sequence of the 3"-terminal 21 nucleotidSB of ysast 17S rRNA.
MATERIALS AND METHODS
Isolation of 17S rRNA P-labelled 17S rRNA was isolated from a steady state culture of the contains oligonucleotide material which has bound non-speciflcally to the dihydroxyborylgroups of the column whereas peak C comprises the fragments bearing free 2'-and 3'-OH groups at their 3'-terminus. The material present in peak C was pooled as indicated in Fig. 1 and subsequently fractionated two-dimensionally using high-voltage electrophoresis on cellulose acetate in the first dimension followed by homochromatography on a thin-layer plate of DEAE-cellulose in the second dimension. The resulting radioautogram (Fig. 2) shows the presence of four strong spots (1,3,5 and 6) as well as several weak ones. In other experiments, using slightly different digestion conditions, spot 2 and 4 were found to be more intense at the expense of spots 3 and 5. The background in the radioautogram is probably due to contamination with material from peak B (Fig. 1) .
The material present in Bpots 1 through 6 was first checked for presence of the known 3'-terminal heptanucleotide sequence of 17S rRNA,
The spots were eluted from the thin-layer plate and votuma(ml) 50 60 Figure 1 . DBAE-cellulose column chromatography of a partial T1 RNase digest of d^p-labelled 17S rRNA. The arrow indicates the point at which solvent B"" 18 &1B
was substituted for solvent A 1 . The hatched area under peak C indicates the samples pooled for further analysis. digested to completion with T RNase. The digests were fractionated on DEAEcellulose paper by electrophoresis in 7% formic acid. The radioautograph of thi9 analysis (Fig. 3) shows that each of the spots gives rise to an oligonucleotide (spot a) having an electrophoretic mobility of 0.37 relative to the blue marker dye. This relative mobility is identical to that observed 16 for the oligonucleotide A-U-C-A-U-U-A_, in this electrophoresis system LR~I indicating that spot 1 through 6 (Fig. 2) represent 3'-terminal fragments of 17S rRNA. Definite proof for this is obtained from the sequence analysis data shown in Table 1 which allow an unequivocal assignment of the sequence A-U-C-A-U-U-Ajjj, to spot a. The sequence of the remaining T RNase digestion products of fragments 1 through 6 (Fig. 2) , designated b-e in Fig. 3 , were also determined by degradation with U or pancreatic RNase or KOH and identification of the products. Table 1 summarizes the resultB obtained for the oligonucleotides derived from fragment 6. Identical results were observed for the oligonucleotides produced by the other five fragments. Spot b (Fig. 3] e p was found to contain rruA-m_A-C together with the nucleotides Cp, Up and Gp Finally the molar ratios of digestion products a through e, derived from the separate polynucleotide fragments 1-6, were determined. ThBse data, listed in Table 2 , were obtained by dividing the radioactivity present in Bach spot by the length of the respective digestion product. The sequence A-U-C-A-U-U-A^ was used as a reference in each case. The results clearly demonstrate that fragments 1 through 6 form a series of successively longer polynucleotides derived from the 3'-terminus of 17S rRNA as shown in Table 3 .
Going from fragment 1 to fragment B each nucleotide sequence contains one additional cleavagB site for T Fftlase 5'-distal to the previous one. These results enable us to derive the sequence of the longest fragrant (spot 6, Fig. 2 ) to be m^A-n^A-
Since in the complete pancreatic RNase digest of 17S rWJA the sequence 
G-m_A-m_A-C was found to be present the sequence of the 22 nucleotides located at the extreme 3'-end of 17S rRNA must be
DISCUSSION
The sequence of the last 21 nucleotides at the 3'-terminus of yeast 17S
rRNA determined in this paper shows an extensive homology with the 3'-13 terminal sequence of E[. coli 16S rRNA including the presence of the two consecutive dim8thylated A residues (Fig. 4) . It is likely that this homology extends to 18S rRNA of higher eukaryotes. All eukaryotic 18S rRNAs Btudied so far have the 3'-terminal octanucleotide sequence G-A-U-C-A-U-U-AM oreover, the sequence G-moA-n^A-C also seems to be universally present in 14 15 eukaryotic 17S/18S rRNA ' and its location in eukaryotes may be expected to be the same as in yeast 17S rRNA. Table 3 ) were consistently found to be present in partial digests (prepared under somewhat different conditions) in amounts larger than those obtained for products 2-5 (unpublished data). The G residues at positions 8 and 21
(see arrows in Fig. 4 ) thus appear to be more readily accessible to T RNase than those at positions 12, 13 and 15 (Fig. 4) . This suggests that the latter residues are hydrogen-bonded to residues further upstream forming a hairpin structure containing both nuA residues in its loop.
The biological function of the two consecutive m_A residues still remains obscure. Recent experiments in our laboratory 1^ demonstrated that 6 6 methylation of the m_A-m_A site immediately proceeds the removal of about 350 nucleotides from the 3'-terminus of 18S precursor RNA, the final trimming step in the formation of mature 17S rRNA in yeast . Since the methylation and trimming steps occur closely together both in timB and space one might speculate that the latter is somehow dependent upon the former.
